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Data Collection Process Overview
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Web Scraping Content

Cubesats.org, Swartout Cubesat DB, etc.

Web Scraping to Processing and
Automate Data Cleansing Structured

Collection Across and Unstructured
Disparate Data Data

Sources

Indexing Clean Data in
Elastic



NEPP SmallSat Supplier Task History

e 2015-2016 (Beckwith/Smith)

e Survey of 5 SmallSat Suppliers (integrators and product providers)
* 5 Questions
e Quality criteria based on ISO9001 standards

e Database of NASA and JPL EEE parts usage on smallsats
e 2016-2017 (Sundgaard)

e Continued and expanded:
* EEE Parts database for usage on NASA Smallsat missions

e Survey of suppliers
e 12 vendors, quantitative rankings

e 2018 (Mattmann et. al.)

 Formal data science technqgiues & methodologies applied to broad range of
data sources
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Results of historical Small Sat Supplier Task

Supply Chain

‘Q: What percentage of parts procured are space, mllitary, Industrlalauto/hl-rel, COTS?

S ESS

Supplier A Supplier B1 Supplier B2 Supplier C Supplier D

mspace-grade  mmilitary-grade industrial/automotive/hi-rel mCOTS

Supplier E

Supplier F

Q: What percentage of parts procured are RoHS?

[ HRRY)

‘Supplier B1 Supplier B2 Supplier F Supplier A Supplier G

To be presented by Kathryn G. Beckwith at the 2015 NASA Electronic Parts and Packaging (NEPP) Program Electronicy
Goddard Space Flight Center, Greenbelt, MD, June 23-26, 2015.

Breakdown of Total Parts

TRANSISTOR
5%

DIODE

3%

FERRITE BEAD
FILTER

1%
FUSE
0%

To be presented by Kathryn G. Beckwith at the 2015 NASA Electronic Parts and Packaging (NEPFP) Program Electronics Technology Workshop, NASA
Goddard Space Flight Center, Greenbelt, MD, June 23-26, 2015.
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15. Are operators certified to IPC J-STD-001 for

saldering?

13. Are the parts procured analyzed to survive

(Select the answer that most applies.)

# Supplier A's Weighted Score -~ ®
Supplier D's Weighted Score @

#-—Supplier I's Weighted Score @

.

(Select the answer that most...

10. What type of part qualification do you
perform? {Checkall that apply.)

11. What type of electrical verification of boards

doyou perfo

Weight of 5

14. Are individual EEE components: (Select the

answer that mast applies.)

12. Do you perform board level testing for

Supplier M's Weighted Score

radiation?

Supplier B1's Weighted Score Supplier B2's Weighted Score

Supplier £'s Weighted Score —e-— Supplier F's Weighted Score
Supplier)'s Weighted Score  —#- Supplier K's Weighted Score

Supplier N's Weighted Score

Supplier C's Weighted Score

#— Supplier G's Weighted Score

®-Supplier L's Weighted Score

Supplier O's Weighted Score emammAverage Score

tic parts?

22. List your PWA suppliers

1. Check the part grade(s) used:

16. Are individual boards delivered with: (Select
the answer that most applie

4. List all EEE suppliers you procure from.

20. Which of the options below most closely

describes your EEE part storage system?
17. Which of the optians below most closely
describes your ESD program?

5. Do you verify part traceability to the:
7. Do you inspect far auth

2. What percentage of the parts procured are:

Weight of 4 Weight of 3

Figure 5 — Supplier Overall Evaluation Base on Responses
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19, Doyou verify relative humidity?

24. Can you provide the customer witha BOM for

number and die revision, date/lot code, etc.).

g
2
£
k2
£
]

6. Do you verify that the part marking (e.g., part
&, How do you control non-conforming or suspect

Welght of 1

3. What percentage of components procured are

ROHS?




Cosine Similarity — Parts List Revision
Similarity Matrix - 0.826

PLI0ADE30E_a and PLI0A0EINZ B

* Similarity matrix for two part lists

* Coloring indicates strength of similarity:

— 0 - white (no similarity)
— 1-—dark blue (identical)

* Diagonal of 1’s is an artifact of comparing
different revisions of the same part list

Capacitors

Diodes
— One-off in diagonal indicates addition of a

new part

Connectors

Electromagnetics

e Distinct regions correspond to part types

; - Resistors ———*
. " : MNew Part
— Part comparisons are not made between e picrocircuits

different part types /

e Manage subtle changes in part type, B — | =¥
provide an precise definition of “Heritage” : gesnifiln NfEL BT
as way to reduce risk seegigmme=chnteclly*

e
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End Game: Pilot

e Situational Awareness of Vendor / Startup space in Small Sats related
to parts used in Missions

e Better exploratory metrics

e Cosine similarity, but also other feature similarities
* Explore Jaccard, Edit Distance, etc.

e Clustering techniques, similar parts, vendors, and relationships
e Ranking algorithms for exploring vendor space and parts

e Ultimate Goal: better understanding of supply chain as it relates to
our missions



Thanks!

JPL Small Sat Data Science Team
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